Expression of mutant Ins2C96Y results in enhanced tubule formation causing enlargement of pre-Golgi intermediates of CHO cells.
Misfolded proteins are recognized by the protein quality control and eventually degraded by the ubiquitin-proteasome system. Previously, we demonstrated accumulation of a misfolded non-glycosylated protein, namely proinsulin, in enlarged pre-Golgi intermediates and dilated rough endoplasmic reticulum (ER) domains in pancreatic beta-cells of Akita mice. In order to exclude effects possibly due to coexisting wild type and mutant proinsulin in pancreatic beta-cells, CHO cells expressing singly wild type or mutant C96Y proinsulin 2 were now analyzed by electron microscopic morphometry and immunogold labeling as well as serial section 3D analysis. We found a significant increase in volume density of pre-Golgi intermediates in CHO Ins2(C96Y) cells which was principally due to an increase of its tubular elements, and no significant changes of the ER. The average diameter of the pre-Golgi intermediates of CHO Ins2(C96Y) cells was about twice that of CHO Ins2(wt) cells. The enlarged pre-Golgi intermediates and the ER of CHO Ins2(C96Y) cells were positive for proinsulin, which was not detectable in the significantly enlarged Golgi cisternal stack. Treatment of CHO Ins2(C96Y) cells with proteasome inhibitors resulted in the formation of proinsulin-containing aggresomes. We conclude that misfolded proinsulin causes enlargement of pre-Golgi intermediates which indicates their involvement in protein quality control.